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INTRODUCTION

The Alaska Division of Water was requested by the Alaska Division of Parks and Outdoor
Recreation (ADPOR) to evaluate two natural springs at Anchor Point, Alaska, for potential
use as public water supplies at the Anchor River State Recreation Area. The springs are
located on opposite sides of the Anchor River downstream of the new and old Sterling
Highway bridges over the river (fig. 1, fig. 2).  The north spring is also known as spring
number 1 and the south spring is known as spring number 2, or the Steelhead spring. This
report presents the results of a one-day water-sampling and reconnaissance trip to the
springs, a review of the hydrogeology of the sites, and an evaluation of the suitability of
the springs as public water supply sources.
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GEOLOGIC SETTING

The geology of the Anchor Point area is characterized by Quaternary-age glacial and
alluvial deposits overlying continental elastic  sedimentary rocks (sandstone, siltstone,
conglomerate, and coal) of the Tertiary-age Kenai Group (Reger, 1977). Kenai Group rocks
are exposed in the lower Anchor River valley and have been penetrated by a number of
water wells in the Anchor Point area.

The Anchor River is the predominant geomorphic feature in Anchor Point, occupying a
valley approximately 200 to 300 m wide incised approximately 30 to 40 m below the
surrounding uplands (fig. 2).  The springs emanate from steeply-sloping valley walls and
flow overland towards the Anchor River. Uplands near the springs consist of sandy and
gravelly glacial outwash  (R.D.  Reger, oral communication, 1992) underlain by till,
glaciomarine or glaciolacustrine deposits, or sedimentary rocks. Gravel pits are located in
this outwash  unit, and available records show that several wells in the uplands near the
springs tap unconfined aquifers less than 20 m deep. An aquifer test has been conducted
on one such well (Petrik and Munter, 1991).

WATER QUALITY

Field Sampling Procedures

Although no quality assurance plan was written prior to the sampling trip, field personnel
generally followed the sampling procedures of the U.S. Geological Survey (USGS, 1977).
Several on-site water quality measurements were made at the two springs. Water
temperature, dissolved oxygen concentration, and specific conductance were measured
with a Model 4041 Hydrolab that was pre- and post-calibrated in the office according to
the instrument’s maintenance instructions. The pH of the water was measured with a
Beckman +J 11 Ph meter that was calibrated on-site with standard buffers. Total alkalinity
was measured in the field by the incremental titration method with a Hach digital titrator
and Beckman Cp  11 pH meter, according to Method 310.1 (pp  310.1-I to 310.1-3)  of the
U.S. Environmental Protection Agency (1983).
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Figure 1. Map showing location o/Anchor  Point, Alaska. Base map modified from Ecology and
Environment (1986).
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Unfiltered, untreated spring water emanated from a PVC overflow pipe at both springs.
Labelled  water bottles were filled by holding the bottles below the outlet of the PVC
overflow pipe. Water samples requiring on-site preservation were collected in samples
bottles that were pre-charged with preservative at Chemical and Geological Laboratory of
Alaska. Water samples were immediately placed in coolers filled with blue ice packs and
delivered to Chemical and Geological Laboratory of Alaska in Anchorage Alaska by Alaska
Division of Parks personnel.

Results and Discussion

Field measurements and notes are shown in Appendix A. The water from both springs
appeared to be odorless and colorless, and also showed low-turbidity. Both springs have
low water temperature, low specific conductance, low alkalinity, and high dissolved
oxygen saturation. Low alkalinity indicates that the springs have a poor ability to
neutralize acids. The Beckman pH meter, the most reliable of the two field pH
instruments, recorded a pH of 6.6 and 6.25 at the north spring and south spring,
respectively. Thus, both springs have acidic water.

Excluding combined radium-226 and 228, gross beta, strontium-90, and tritium, samples
were analyzed for all of the water quality contaminants that are listed in the Alaska
Drinking Water Regulations, Title 18, Chapter 80.070 of the Alaska Administrative Code
(Alaska Department of Environmental Conservation, 1991). The water quality analyses of
the two springs are shown in Appendix B.

The laboratory analyses indicate that both springs have good water quality. No water
quality contaminant exceeds the primary maximum contaminant concentration level for a
public water system listed in the Alaska Drinking Water Regulations 18 ACC 80 (ADEC,
1991). The south spring field pH of 6.25 is the only contaminant that is outside the
secondary maximum contaminant concentration level range of 6.5 to 8.5 for a public
water system listed in the Alaska Drinking Water Regulations (ADEC, 1991).

The calculated hardness, based on milliequivalents per liter of calcium and magnesium, is
15 mg/l  in the north spring and 24 mg/l  in the south spring. Therefore, both springs have
soft water (Hem, 1985). The Langlier Index is negative at both springs, indicating that
spring water is somewhat corrosive to metal pipes. If metal pipes are used in a water
distribution system, the corrosive tendency of the water will deteriorate the metal pipes
over time and could produce higher dissolved metal concentrations in the water.

Water-type classification of the two springs, based on major ionic compositions, is shown
in a trilinear diagram (fig. 3). The springs have a similar water type. Both springs are
classified as mixed-cation bicarbonate water because no one cation predominates. The
total dissolved solid concentration in the north spring (44 mg/l) is only slightly lower than
in the south spring (69 mg/l). These low dissolved solid concentrations in both springs
suggest a short residence time of water in the aquifer.

INTERPRETATION OF SOURCES OF SPRING DISCHARGES

Both the north and south springs discharge ground water from shallow unconfined aquifers
underlying upland areas immediately upslope of the respective springs. The springs
occupy logical points of discharge for local ground-water flow systems in the aquifers, and
the water chemistry is characteristic of shallow ground water with relatively short
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residence time in the flow system. Recharge for the south spring occurs south of the
spring, and recharge for the north spring occurs north of the spring. Most recharge of the
ground-water systems supplying these springs probably occurs within 1 km of each spring.
The sparsity of wells in the area for mapping the water table, however, precludes a more
exact delineation of recharge areas.

EXPLANATION

H south spring (south side of Anchor River)

0 north spring (north side of Anchor River)

Figure 3. Water type classz~cation  of two springs at Anchor Point, Alaska. SeeJgure  2 for locations of
springs.
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The south spring is located about 35 m in elevation below the top of the bluff south of the
spring. The north spring is located about 10 to 15 m in elevation below the top of the
bluff north of the spring. These distances are good estimates of the maximum depths of
the aquifers supplying the respective springs.

SUITABILITY OF THE SPRINGS FOR WATER-SUPPLY DEVELOPMENT

The north and south springs were estimated to be discharging approximately 1.6 and 0.56
I/s (or 36,000 and 13,000 gallons per day), respectively, on February 4, 1992. Although
no other discharge estimates are available, the observed discharges are probably typical of



wintertime low flows, and could be used for water-system design purposes. Current
water quality is acceptable for drinking water purposes.

The aquifers supplying the springs may be vulnerable to contamination because of their
shallow depth and absence of confining units. Kenai Peninsula Borough plat maps show
the presence of numerous platted lots that are upgradient and within 0.5 km of the south
spring. These lots are long-term potential sources of contamination. Upgradient of the
north spring, lower density development has occurred close to the springs. Further north
(greater than 0.5 km to the north), denser development has occurred.

The potential for contamination of both springs is similar to potential contamination threats
to ground-water wells throughout similarly developed areas on the Kenai Peninsula where
water table aquifers are widely used. Although development structures and monitoring of
the springs may best be designed by considering the springs themselves as surface water,
long-term protection of recharge areas for the springs is probably best accomplished by
regarding the spring water as ground water because ground water is what feeds the spring
discharges.

Two known sources of benzene contamination occur north of the Anchor River at Anchor
Point. ADEC (1988)  delineated a benzene plume northeast of the north spring that
appears to be too far east to present a threat to water quality of the north spring. Rozak
and ACES (I 992) show a plume located about 0.9 km north of the north spring. The
leading edge of the plume is currently, as of 1992, about 60 m from the source of
contamination. This plume could be in the recharge area for the north spring, but is
probably far enough away that dilution and degradation of the harmful contaminants in the
plume would occur before they reach the north spring. These two plumes illustrate that
older developed areas located north of the north spring may have a greater potential for
contamination of ground-water from fuel components or other contaminants than newer
residential areas to the south.
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STATE OF ALASKA - DEPABTMENT OF NATURAL RESOURCES
Division of Geological 81  Geophysical Surveys

PO BOX 772116, Eagle River AK 99577-2116 - Ph. (9071696-0070

WATER QUALITY FIELD NOTES - GROUND WATER

Location/Project: Date: 2 H Lj-%ollected  by: ti4!?44~auflr
’ J

Well Owner: ILAnvm  M..  ) Weather conditions: *a’  c/pL$v -6 l C -F 6

Sampling equipment (for measuring water level,  purging, sampling and filtering - include model if  appropriate):

B /cz-~v& 39.5z)  t&bfwl/fct_.&
I

Casing mater&l: *c 4/X 3”

Casing diameter:

Casing condition: 1UST Field conductivity f-&time:

Total depth to water o: Qb&e Field conductivity (SIOPO  cod): W’

Depth to bottom of well rrt): Field pH  btmdwd unitr&ne: k. 9 /llOS

Volume of H,O in well @a~): Turbidity (Y/N): N

Pressure tank volume @a~): Color (Y/N): d

Volume to be purged (4  x WI.  in  WOO): Hach  Iron: men  Hach  Nitrate: mgfi

Time pureins  bqm: Tf’Ga  Pww -m-d: Hach  Hardness: mg/l  as CaCO,

W e l l cap and lock replaced? ((YIN):



/: STATE Of ALASKA - DEPAHTMENI’  OF NA.1  UHAL  HtSOUHCtS
Division of Geological & Geophysical Surveys

PO BOX 772116, Eagle River AK 99577-2116 - Ph. (907) 696-0070

WATER QUALITY FIELD NOTES - GROUND WATER iJ  ;,- iJE_r&.&-

wj&+Q  jf##kGQbY

.

Use of well: b&J&~  5

Weather cor$itions: -2sYcbdu  hPe t tr

bww#r  a&  4&w
p-P&

Wallname: , SPG Nu.1
I I

Sampling equipment (for measuring water Ieve  purging, sampling and filtering - include model if appropriate):

Casing material: 4’ tic  rh’I@*

Casing diameter:

Casing condition: 0 K
Total depth to water rrt):

Depth to bottom of well rfu:

Volume of H,O in well @a:

Pressure tank volume @J):

Volume to be purged (4  x vol.  III  WOII):

Time purgfng  began: Tlma  purging compretad:

Purged Dry?

Field conductivity furomct dtime: I?<  //YIs

Field conductivity bbpe  correctadd):  ,L.

Field pH  ~~~~ti~)/tirne: Q’, c

Turbidity (YIN): N . .  .  .

Color (Y/N): O d o r  (v/N): r/cH

Hach  Iron: III@I  Hach  Nitrate: m

Hach  Hardness: mg/l  as cxo,

Well cap and lock replaced? ((Y/N):._  ..-.



APPENDIX B

Laboratory Results

(Note: Steelhead spring = south spring
and Division of Parks spring #l = north spring)
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cliLoRoPoRN RD(0.0010) 411 EPA501  . 1
BR(HIDDICBLDRDNEl HD(0.0010) 411 EPA501.1
CRLDRODIBROWOWG~RAIIE lID(0.0010) 411 EPA501  . 1
BRCWPORH HD(o.  0010) 411 EPASOl.  1 .

row ImALoNETEAHEs llD(O.DOlO~ 411 EPAWI.  1 0.10 mg/l

w. RODTINR  SANPLK  CQLUCXBD  BY: MUI  A. YLDRSR.
Remarka  :

. . . . . . . . . . . . . . . . . . . . . .. . . . ..~. . . ..~...~~...~....~..~...............................................................-.-

6 tartr  Porforaod l So0  Spaclil  Imtructlont  Above DA-Unavallablr
ND- Hon.  Dotoctod ‘* Sea  Sampla  Remrkr  Abovo
HA-  Not Analyzed M-tort  Than. CT-Groator  Than

Member of the SGS Group (SccW6  GBn&ale  de Surveillance) - 15-



CHEMICAL & GEOLOGICAL LABORATORY
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

. . . : . .
. . ,..

Chimlab  Rof.8 9&D44D  Smplr  I S Matrix: WATQ

.
Cli,nt'~lofD:~~~~~~RI~ A&IR~I~  ' ' 1 'a&h ;up&  ;.
PWSID : OA Clioat  kct :AKDPKAP
colhct8d : 111B 4 92 I hrr. BPOB  : PO8 :ron McEIrnf
uoc.1T.d : FEB S 92 4 09:lO  hrr . aqt  :
Ptrrrrtod  with : AS REQUIRED Mod By :SID RICRARDS

Analpir Coaplrted : ?tB 6 92 sold  Itopott8  to:
1)ARPARRS
2)

.

--.11..-.-..11..---..---.-..----.-----.-.-.-.-.---..--------.--..--~-.---.-...---.---...----..-----.--.--.-----.---.------.-..--..

Parameter - Ihlltr ualtt u8thod Allowable  Llmltr
----_--_-----------------------------------------------~--------------------------------------------------*---~ ----a---

VOLASILC  ORCARIC  CREHICALS
1,l.l TRICRLORotrRAmE
1.1 DICRL~OE~RYLIRE
1.2 DICRLOROEIHARE
CARBOll  TETRACELORIDE
VINYL  CRLORIDE
BBllZKWB
1.4-DICRLOitOBENZll
mCiuoRol!rErLcRl!
RBH
BROWBEWZ~RI
BINMOCRLOR~IRANE
BRONDDICRLORONEUtkNE
BBONOlOW
BROIKMTRARR
n-BIJITLBERZEUE
SEC-BtlZILBEliZBRE
TERX-BOnLBdliBERE
CRLOBOBtRZEl
CRLORODIBROMM~RAHE
CRLOROMAllK
CRLORO?oW
CRLOR~~~
1.2 DIBROMD-3-CRLOROPROPARE
o-CmRmoLusRc
p-CmRoroLuEn
DIBROMMBTRARE
rDICRLOROBLHZERE
o-DICRLOROBEHZlRZ  ".
DICULORODIlLUWNETH
l.i-DICRLOROE?RARE
~~I-~,~-DICRLOROE~RIL~HB
tram-1,2-DICHLOROETKXLENE
DICSLORONETHANE

@SGS

RDmw:;
RD(0.0010)
nD(0.DO10)
RD(0.0010)

- RD(0.0010)
RD(O.DDlO]
lM0.w10)
~llD(0.0010)
BD(0.00100)
lNO.DDlO)
RD(O.DDlO)
lm~0.DO10)
RD(0.DD10)
RD(0.0010)
RD(O.DDlO)
RD(O.WlO)
RD(0.0010)
RD(O.WlO)
ND(0.0010)
iiD(O.WlO)
llD(O.Wlo)
RD(O.WlO)
RD(0.0010)
w(0.w10)
RD(0.0010)
m(0.0010)
RD(0.0010)
'llD(O.Wlo)
RD(O.WlO)
RD(0.00101
RD(0.0010)
ND(O.OOfO)
ND(0.0010)

da
4/1
4/L
411
agIL
4/L
411
4lL
4/l
4n
4ll
4/1
4lL
411
4/1
4/L
411
4/G
4fL
4b
4/L
4/t
4fi
4/L
4/L
411
4b
4fL

'? 4b
5 4/l

4/L
4fL
4/L
V/L

EPA 502.2/S24.2
EPA SO2.2/S24.2
EPA SO2.2/S24.2
EPA SO2.21524.2
EPA 502.2/524.2
IPA SO2.2fS24.2
EPA SO2.2lS24.2
EPA  502.2/524.2
EPA SO2.2/524.2
EPA SO2.2/S24.2
EPA SO2.2/524.2
EPA 502.21524.2
EPA 502.2/524.2
IPA 502.2/S24.2
EPA 502.21524.2
EPA SO2.Us24.2
EPA 502.z/524.2
IPA 502.2f524.2
EPA 502.2/524.2
EPA  502.21524.2
EPA SO2.21524.2
EPA 502.2j524.2
tPA 5D2.2/S24.2
IPA SO2.2f524.2
EPA SO2.2l524.2
EPA 502.2/524.2
IPA SO2.2jS24.2
EPA SO2.21524.2
KPA 502.2/524.2
#PA 502.2j524.2
l!PA  502.21524.2
EPA 502.2/524.2
EPA 502.21524.2
EPA 502.2/524.2

n/a
0.200
0.0070
0.0050
0.0050
0.0010
0.0050
0.0750
0.0050
0.100

Member  of the SGS  Group (SocW6  G&-&ale  de Surveillance)
-16-



CHEMICAL & GBOLOGICAL  LABORATORY
A DIVISION OF COMMERCIAL TESTING 8 ENGfNEERtNG  CO.

5633  B STREET ~NCfiORAGE’A&A  99518 TELEP$NE  (907)  582-W  FAX: (907)  561-tit .
. .:. .  . :..

AMALrs~i  mLr3&11001CE  i'SD903  &&p . .
&dab  Itof.!  92.8440 Bamplr  t 5 Natiix:  RiTEB.

.

1.2-DICllL&OPR~PAtiK .* . ’ ’ . *’
1.3-DICELOEOPROPA!U
2,2-DICRLOgOPWAllt
l.l-DICELOBOPROPBHB
1.3-DICELOitOPBOPBllE
ETBILBBIIZENE
ETBILBIIE  DIBBONIDB  (EDB)
rLDoBorBrCELoBonEr~W
BB~UCELOROBDUIDIENB
IBOPBOPTLBBlltEHE
p-IBOPBoPILIoLDENE
uPmALLME
n+BOPrLBEtiBEliE
SmulfK
1,1.1.2-IETBACEOBOETHANE*
1.1,2,2-TETBACBLOBOEIWE
TEliWlfLOROE~LENE
IOLUENE
1,2.3-TBICLOBOBBlOtEUB
1.2,~TBICIiLOBOBElI2ENE
1,1,2-TBICiiLOBOE~BANE
1.2.3-QICBLOBOPROPAW
1,2,4-TBINBXBILBEPENE
1.3.5TBIHETIlILBEIJZENE
pf~ITLEllt
o-XILEUE

. iD(oAolo)
liD(O.DDlO)
MD(o.wlo)
BD(0.0010)
nD(0.0010)
nD(0.0010)
nD(o.0010)
uD(0.0010)
MD(0.00lo)
liD(O.ODlO)
lm(0.0010)
uD(0.0010)
lfD(0.0010)
nD(0.0010)
#0(0.0010)
blD(O.DOlO)
uD(0.0010)
1JD(O.D010)
uD(0.0010)
nD(0.0010)
llD(0.0010)
nD(0.00101
BD(O.DOlO)
llD(0.0010)
ND(0.0010)
llD(0.0010)

; LP*  wj;us;4;2  ; . _ ’ “.I  . ‘.  . ’ : .,  .

iPA  SD2.YS24.2
BPA SO2.2/S24.2
IPA SD2.2/S24.2
EPA SD2.2/s24.2
tPA SO2.2jS24.2
BP1 SO2.2/S24.2
EPA  SO2.2/S24.2
EPA SO2.?/524.2
EPA SO2.21524.2
XPA SO2.2jS24.2
EPA S02.2fS24.2
KPA SO2.2/S24.2
BPA 502.2lS24.2
EPA SD2.2/524.2
BP1 SO2.2lS24.2
ZPA SO2.2/524.2
EPA SO2.2/524.2
KPA SD2.21S24.2
EPA SO2.2f524.2
KPA 502.2/524.2
BP1 SO2.2/524.2
EPA SO2.2/524.2
EPA 502.2/S24.2
EPA 502.2/524.2
EPA 502.2/524.2

-PIa BWWE  BAWLS  COLLECXBD  BY: UUA.  HADBBB.
Rbmarlrr  :

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-....... .A&. .~...H....U..............~.....................................---
60 rests P.rforDad . . . ., . sao3pechlIn8trucUoarAbova UA-Dmvailabla
MD- MOM Datrctad l * sea sanph  llnarh  Abova

MA- Mot Analyzed LT-Lwt  Than, GX-Greatrr  Than

Member of the SGS Group (So&t6  G&bale  de Surveillance) - 17-



A DIVISION OF COYMERCIAI.  TESTING & ENGINEERING CO.

5533  6 Si-REET ANCHORAGE, ALASKA  99518. TELEPHONE (907),,~2343 FAX: (907)  5~1-5301-'
MALTSIS  WDLii  f o r  W&t 1’ WDi _’ ’ ’

cbdab nif  .I 92.&M  Saqle  6 : 6 Natsix:.  WV3

C&.,t  Sinpl,  ID : *iti,&,&  ‘a p,,IIJf’  . *’ . ” ” . .‘(-&&&:fipABgfj.  -’

PWSID : UA alont  Acct  :AKDPKAP
Coxloctod : a hrr. BPOi : pot :NoNc  ucE1vcc
BIc.ltd : IBB 5 92 ff 09:lO  brr. rqB  :

Prrtrrred  with : AS BBQDIUD O&rod  B y  :SID  WEARDS

send Reprtr to:
1)AK  PARKS
21

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................................................................................................
Pararntrr  - umllts units Lthod Allowable Limit I

-----------------------------~--------------------------------------------------------------------------------------------------
torAL  c4LIPoM 0 c01/100  al

-PI* RfMTIllC  SAJtPLC  COLLWSED  BY: NAM  A.. HADBEE. MD IAG  ?oP  a3  SA!@LI.
Bomrkr  : .. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. . . . . . . . ..HI...........~.-.................................................................

1 Tortr  P*rfozmd l 3.0  special  1lutnacttonl  Above UA-Dmvatlablr
ND. Won. Detected l * so.  SaDple  lkmxka  Abow
WA-  Not Analyzed LX-Los8  Than.  CT-Grmtrr  Thmn

@SGS Member of Ihe SGS  Group @xi&B  G&n&ale  de Surveillance) -18-



CHEMICAL & GEOLOGICAL LABORATORY
A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO.

5633 S STREET ANCHORAGE. ALASKA 99516 TELEPHONE (907) 562-2343 FAX: (907)  561.5301

ANAL1SIS  IWJLTS  for INVOICR t SD903
chemlab  Ref.)  92.044D  S a m p l e  I 7  Watrir:  WATRR

Clirnt  &u~lr  ID : STlKtHEAD  ZPRING  ANCHOlt  POINT Client Name : AN PARKS
PWSID : 01 Client Acct  : AKDPPP
Collrcted : FEB 4 92 e 11:34  hr,. BPot  :
Received : PEB 5 92 C  09:lO  bra. Reql  :
Pteeerved  with : AS RBQUIRED Ordered By :SID RICRUDS

PO: :NONR  BBCBIVZD

Analysis  Completed :NAR792
Laboratory Supertitor  : SlEPtlEN C. EDS
Relealed  Bp  :

Send Reports to:
1)AK  PARKS
21

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...........
Parameter Rerultr IJnttr Method Allowable Limit:

----------_--_------------------------------------------.-.---------.---------------------------------------------*----------------

GROSS ALPRA 0.2 +/-  0.3 PCW EPA 900.0 15,
e

D.P.O.R.
SESlGN&CONSTfWCTlON

Sample RODTINB  SANPLE COLLECTED BI: MART  A. HAURRR.
Remerkr  : SANPLE  ANALXZED  II CH2N  HILL, BEDDING. CALIfORNIA.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...........

1 Tenta  Performed l See Special Inatructioru  Above UA-Unaraileble
ND- None Detected ” See Sample Rersrkr  Above
NA- Not Analyzed If-Leee Than. CT-Greater Than

@SGS Member of the SGS Group (SociM  G&&ale  de Surveillance) - 19-
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CHEMZCAi & GEOLOGICAL LABOZZATORY
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

. .
:. S63i  6 STREti ANCHORAGE, Al,ASltA  99518 TELEPHONE’ .(907)  562-2343 FAX: (907)  W-!Xw

.
. . ... . . . i,lniisls wins fbr &voxs  i ‘so903 .

chedab  Ref.8  92.0440  S a m p l e  : 8  Natrix: ilATER

Chit  iaaple I D  :  D I V .  PABKS  ‘SPBIJlG‘Bl  AUdiOB  PDIn
PWSID : UA
Collected :?tB492 414:42 hrw.
UOC0iY.d : FEB 5 92 4 09:lO  hrr.
Prerexved  with : AS BC@JXBED

. :

Analpir  Completed : PEB 13 92

&,j)t  &&#.  :ja PABKS
Client kct :AliDPW

BPOt  :
uq: :

Ordered By :SID RICBABDS

“’ .

PO8 :NOIL  BECEIVCD

Send Reportr  to:
1)AK  PARKS

2)  ._

Parameter - Result8 Netbod Allowable Linitr

INOR~C cBel6XcALs/rrrLr  18
AMENXC
BMIM
CADNIM
CNROMXUU
FLDOBIDE
LEAD
NERCURX
umm-W
SELEYIDX
SILVER
TDRBIDITX
CALCIDN
HAG!fESIDN
POXASSIDN
SILICOli

da
ND(0.00051
llD(0.050)

NDf0.0005)
ND(0.005)
ND(o.10)

urgo .005)
llO(0.0002)

0.66
ND(0.0005)

llD(0.001)
0.09

3.6
1.5
1.1
6.2

n/a
411
411
4/l
4Jl
4/l
411
411
411
411
4/l
ImJ

4/l
411
411
411

ASlY  D2972
&PA 200.7
EPA 213.2
EPA 218.2
EPA 340.3
EPA 239.2

sMl4 3OUvI
EPA 353.2
ASTII  03859
&PA 272.2
EPA 180.1

EPA 200.7'ICP
EPA 200.7’ICP
EPA 200.7’ICP
EPA 200.7'ICP

nfa
0.05 Baxlml
1.0 MxiBuB
0.010 maxim
0.05 MxiBu
2.4 ~ximn
0.0s Mxiral
0.002 MXiB

10 MxiElll
0.01 maxim
0.0s Mximl
1.0 marlram

. !kqle RODXINE SAWLS  CDLDCXtD  BX: YUT A. UDBEB.
Remark8  :

11......11..........1...-....-..---...--- .1-...-li--..ll---..--.---....--..--.---..-.-.--.-.--.--.--...--..-..--.--..----.--..
1 6  Xertr  Perford  - l See Special Imtzuctlom  Abore DA-Unenilable
ND- None Detected l � Sac Sample Remzh  Above
WA-  Not Andped LI-Lo88 Xhen.  GS-Greatex  Then

@SGS Member of the SGS  Group  (Soci&b  G&Wale  de Surveillance) - 20 -



_’
: :

b.
*

CHEMICAL & GEOLOGICAL LABORATORY

: .:_.. . .
chdab  hf.4 9 2 . 0 4 4 0  Sal&  8 9  wxix:  WAIER

C&t ‘S&l.  I D  ‘:  DIV.  PAkK!!  mwd  ;I.  m ‘toIn ’ :
“m,*-w,  :~p~‘  *

PMSID : M client kct :AiDPRAP
Colloctrd : e hrr. apot  : PM :NDNR  RRCRIVRD

Recrlved : IBB 5 92 e D9:lO  brr. RqI  :
Ruartod  with : AS WDIRBD Ordrred  BJ :SID RICRARDS

Analysis  Corplotrd : ml l2 92 sad nopottl  to:
1)AK  PAMS

cgk- ., .2)

.~.~......~...~..~.~.~....~..~~..~....~.....~.....~.~.~~..~~........~...~~............~...~~.~......~....~..~...~~....~~.~..~~...

Paremeter  - Resultr Units Nethod Allowablr  Llritr
------_-_---_--_----------------------------- _----------__---__-----------------------------------------------------------------
. ORGANIC CBJxICALS-TITLR 1 8 o/a nla 4s

RRDRIY ND(O.0002) 411 IPA  508 o.DOo2  mxi
LINDAWE ND(O.0002) 411 EPA  508 0.004 saria
lItXEOXICIlLOR ND(O.002) 411 EPA SO8 0.1 mximm
rOXAPnENE uD(0.002) 41 EPA SOS 0.005 mxim
2.4D ND(O.002) 41 BPA  515.1 0.1 mxlwm
2.4,WP  SILVEX ND(O.0002) 411 EPA 515.1 0.01 mxinr

-?la WJIINR  SANPLR  CDLLRCXRD  BY: NART  A. HADRRR. NO XA6 ?DR TRIS  SBHPLL.
Romxkr  :

--..-1-....-11..-------..-...-.--..-..-.-.....-.--.-.....---.-........-..-.-.-.........-.-.....-..-..--...--..-...-..---.--..

7 T&r  Parformd l soa spac1rl1lutruet10nr  Aborr DA-Daava~lablr
ND- None Detected ‘* Se.  Snap10  Romxka  Above
WA-  Not Analyzed IT-Lo88  TLn, C%C~rator  Than

t@SGS Member of the SGS Group (sOcW1  GBn6rala  de Sufvei:lance) -21-



CHEMICAL & GEOLOGICAL LABORATORY
A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO.

!5833  S STREET ~!WlAGE,  ALASKA  99518 .TEl&PHON~~(WJ7)  562-2343  ;FAX: ($07)  561-f&1
. . .._ i.:  ‘.,: ‘.  .

WLisIs.~~~s.ia~';;YWIQ'I 50903 '
chemm  aef.1’92.0448  safplr  : 10 I&xix: WATER

&e& &I,  iD i Div. PM. &Im $1’ ’ UlWOl~f’OiNT  ’
P W S I D : IJA
Collected :FEB492 e14:u  hrr.
ROCOiTd : ICI  s 92 e 09:lO  hrt.
Prrrrrrod  with : AS BEQDIBED

‘. . ~&eat kw ‘:k  .PIl1(s
Client  k c t  :AtiDPKAP

BPoa  :
neqa  :

Ordorrd  By :SID  BICEABDS

PO8  :lKMK  ltBCEIvED

Analysis Complrted : FIB 13 92 send  lloport8  to:
l)AK  PABKS
21

Parameter  -

. SECOND COlfTANIHANTS-TITLE  18 da
CHLOBIDX 6 .8
TRUE COLOR LT  5

COPPER yD(O.013)
LAlfGLILR  INDEX 8 48 drgKeea  P -2.06
LAHGLIEB  IHDEX  8 140 degrees  P -3.14
PLWBIDE ND(o.10)
KIANING  AGENT, WAS mNo.101
IBON lID(O.025)

WANGANESB ND(O.013)
OOOR NO ODOR
PB 6.37
SODIiJH 6 .4
SULFATE 3.2
TOTAL DISSOLPED  SOLIDS 44
ZINC llD(o.025)

SNl6tD407A
SNl6ED204A
tPA200.7A
SNMED203
SKMCD203

EPA340.3
SU61M12B
EPA200.7A
KPA200.7A
SNl6tD207
IPWO  . 1

tPA200.7A
CPA37S.4
IPAl60.1

CPA200.7A

4.0
0.5
0.3

0.05
3

6.5 - 8.5
250
250
500
s

saqle ROtlTIB#  SAHPLX  COLLECTED 11:  MABT  A. NAURCR.  MPLICATI  TAG NUKED

Remarks: SANPLKD  AT 1443  HBS.
~1..1~......~.......~..~..~~~....~.~~~~~~~~.~..~.~~.....~.~..~.-...-~~..~..~..~~..~..~....~.~.~~~.--..~~.-....-....--..~.-.-..-...

16 Trstr  Pecfotmod l Sao  special 1n8truct10ar  AbQTO lJA+a~ilable
IID-  Mono  Detected ‘* see Sample  Bemxks  Abow
WA-  Not Analyred IT-Lerr  Than,  GT-Greetrr  Than

t@ SGS Member of the SGS Group (SociM  GBnBrale  de Swveiltance) - 22 *



CHEMICAL & GEOLOGICAL LABORATORY
A DIVISION OF COMMERCIAL TEST&G  & ENGINEERING CO.

5633.8  STREET kkMIA6E.  ALASKA 99&S  TELEPHQNE  (9p7)  562$3.x3’  i%W. (907) 561-5301 :
. : . .  . ._. . . . . .‘.1

:. . . ..’ .
uALrs1s  RcsDLrs  for IRvOIq!’ a 50903 .’

-:. :

Chomlab  hf.9 92.D440  Sample  8 1 1  &xix: WATRR

cl&  -a ID ‘: DIV. i& 6 11”  ‘AllCEtR F’C$ii  ’ ’ . atid  Man  :AKPuKs '-
PU!iID :tlA Clioat k c t  :ARDPKAP
Colloctod :?KB492  414:46 lK8. BPoa  : pot :llORK  RRCRIVRD

RICOlTd :  IZB  s  9 2  e 09:lO  bxr. Rql :
Pxrrarrad  with : AS IUQDIUD Oxdrxad  By  :SID RICRARDS

Andyair  GNQloted : IKB  6 92 sand Rapoxtll to:
1)AR  PARRS

c . . 2) .

. ..~~.....~.1~..~..~....~~~~.~....~~~.~.....~...~~~~~..~~..~...~.~...~~.~~..~...~...~..~.~..~~~.~...~.~..~~..........~..-.-.......-
P a x a m t r x  - nwJltr unttr Ltbod AllowJbl*  Limi tr

--------------I---_..--..--.------------------------~~----~~----------.--~----~.-.-....----------~-------------------~--------

XOYAL  mEALolQrRAR&s a/a n/a IPA  501.1 n/a
CRLOIlONtM RD(0.0010) 411 IPASOl.  1
BRONDDICRLORMKXRAW ND(0.0010) 411 RP1501.1
CRLORODIBR~ RD(0.0010) 411 RPAsOl.1
BMIBXOBM ND(0.0010) 411 KPASOl  .1
IOIAL  XR.IRALOHENAlES lm(0.0010) 411 EPA501.f 0.10 lag/l

-0 ROmIRR  SAMPLK  COLLRCTRD  BY: NARI A. NADRRR.
kMXkS:

..~..l....~...........~~.~~...~.~~..~~.~~......~~.~~.~..~.~.~~~.~.~.~..~.....~.~..~~~...~..~..~...............~..-.~~......-.---

6 X.&r  Poxfoxmod l So.  Spatial Irutruetioar  Aboto UA-D~railablr
MD- Non. Det0ct.d l * SW  s88plr  Raaexh  AboTo
WA-  llot Anal+ LI-Loss  Than. CT-Cxratox  Xtmn

!@SGS Member of the SGS Group (SociM  GBn&a:e de Surveillance) - 23 -



CHEMICAL & GEOLOGICAL LABOliATORY
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

. .

Cli.t&plr ID i DfVi iAW SPlUliZti  AR!fh'OIn  . " '.' C&t Man :AKPAitKS
PHSID : w cllont  Acct :AQPPP
Colhtrd : PBB 4 92 @ 1451  hr. Bwt  :
R8c01T8d : ?BI 5 92 6 09:lO  hrr. aq4 :
Prrtoxrrd  with : AS ABQDRBD Ordrrad  87 :SID AI-

*'
. . :

PO9 :mB BBCBIVBL

Analyair  Coaplotod : IBB 6 92 sand  Report8  to:
1)UPAm
21

Pammtrr - Il8rultr hit8 n8thod i.hWlbh Linitt

VOLAIILB DAGAYIC  CEBNICALS
1.1.1 lmCELOdlOBmAnB
1.1 DICXLDBOB~IITLBE
1.2 DICHLDRO~
CAAAOH  rBmACDLDAIOB
VIllTL  CELDAIDB  ..
BBIUBHB
1.4DICHLOAOBBNZBNB
TRICELDEDBfETLBlld
TW
amDABnBtfB
IlRONOCELORONBTEAlfB
m4amm~~r~
BRONDMlH
BRo11oMtr~

n-BDIXLBBWZBUB
SBC-BDIILBBN2BNB
TBBT-BUXILBBN2BUB
CBLOWBBllBBNB
CHLDBDDIBRWMBTBAU
cuLoaoBrliANE
cmwoPwn
cRLoIl~TuinB
1.2 DIBRDND-S-CHLOMB
04XLOINROLUBllB

p-cRLoltDroLuBMB
DIBEUWMBIRAHB
rDICBLDBOBBWBMB
o-DICHLDRDBBlllBBB
DICELWDItt
l.l-DICBLOAOBTWIB
Ci8-i,2-~~c~~mirL~~

txanr-1,2-DICBLOROBIRILBNB

DICELDROKETEANB

lNO.OO$

nD(o.0010)
ND(O.0010)
!lD(O.OOlO)
nD(O.0010)
ND(o.0010)
llD(0.0010)
ND(0.DO10)
BD(O.WlO)
momlo)
llD(0.0010)
ND(0.0010)
BD(0.0010)
Jm(0.0010)
nD(O.ODlO)
llD(O.ODlO)
nD(O.DOlO)
lNO.DOlO)
uD(0.fMJ10)
HD(O.0010)
MD(O.DDlO)
m(0.0010)
tlD(D.DDlO)

llD(O.DOlO)
IWO. WlD)
mD(0.OD10)
ro(0.DfJlfl)
llDt0.0010)
llN0.DD10)
lnNO.DDlO)
nD(0.0010)
uD(0.0010)
ND(0.0010)

n/a
4fi
4/L
411
4/L
4/L
4/L
4/L
4/L
4h
4/L
4/L
4/L
ns/L
4/L
4/L
4/L
4/L
4/L
4/L
4/L
4b
4n
4/L
411
4/L
411
4fi
4/L
4/L
4lL
411
4/L
4lL

EPA 502.2/524.2
EPA 502.2/S24.2
EPA SO2.2/S24.2
BP1 SO2.2/S24.2
EPA SO2.2jS24.2
EPA SO2.2fS24.2
EPA SO2.2/S24.2
EPA SO2.2lS24.2
EPA  SO2.2/524.2
EPA  SO2.2fS24.2
BP1 S02.2jS24.2
EPA 502.2jS24.2
EPA SO2.2/524.2
EPA SO2.2/524.2
BP1 SO2.2/524.2
EPA 502.21524.2
BP1 SO2.2/524.2
CPA S02.2fS24.2
EPA SO2.2/S24.2
IPA SO2.2/S24.2
EPA SO2.2lS24.2
1PA  SO2.2/S24.2
BPA  SO2.2/S24.2
BPA SOZ.US24.2
BPA S02.2fS24.2

1PA  so2.2ls24.2
IP1  SQ2.2/524.2
CPA SO2.2/524.2
BPA S02.2fS24.2
BPA SO2.2/S24.2
BP1 S02.2iS24.2
BPA 502.21524.2
EPA 502.21524.2
EPA SO2.2iS24.2

a/a
0.200
0.0070
0.0050
0.0050
0.0010
0.0050
0.0750
0.0050
0.100
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CHEMICAL & GEOLOGICAL LABORATORY.
A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO.

:

.  . 5633  8 STREET ~ANCH0RAG.i  iASK+  99518..  TELEPHONE (907) 562-2343  fAX:  (Sa7)  561-5301
.  . ! . ,:  .

. . . . .
1 . .

~~rslBaa~~s-forilnrorcri50w3.~,  -? * .

Chdab  hf.3  92.0440 3mplr.I 12 matrix: lmi

5
1,2-Di~oa~~~  ..’ . . . .

1,3-DICELOADPAOPAhlE
2,2-DICELOWJlOPAll?i
l , l-DICBLONPBDPKI
1,3-DICELO8OPAOPlt~
EXXILDMlZCNK
tTH!LlllK  DIBWIDZ  (CDB)
PLwa~cNLwollnNAM
mxAcaL~omADIIM  .
IsoPuoPILBnmlc
p-IsoPwTLToLlmE
NAPrMLawt
PPPmxLsIwzliJl
SrmlR

* 1,1,1,2-rxrMcluoRoEr~
1.1.2,2-nxll4cBL0BollIHlum
mBAcuc~omiTLIlm
TOLlmK *
I.2,3-IWLOiOBCIIllyE
1.2.tTSICEOROBKNLEIIE
1.1,2-sa1cnLoRmBANE
1.2.3-TAICELOAOPltOPAH
1.2.CTAINKTHXLBKMt!lE
1,3,S-Z'AIlIHXLBdli2CwE
p&BnLm
o-XILCrn

h(O.balO)
ml(0.0010)
nD(o.0010)
ND(O.OOlO)
llD(0.0010)
ND(0.0010)
llD(0.0010)
liD(0.0010)
nD(0.0010)
lfD(0.0010)
lm(0.0010)
liD(0.0010)
ND(0.0010)
llD(0.0010)
No(0.0010)
ND(O.00101
No(0.0010)
tiD(0.0010)
uD(0.0010)
Ko(0.0010)
lm(0.0010)
No(0.0010)
lm(0.0010)
ND(0.0010)
ND(0.0010)
uD(0.0010)

4b.
4/L
4fi
4n
4b
4/L
4/L
4n

4/L

q/L
4/L
4/L
4/L
4n
4/L
4fi
4/L
4lL
4fL
411
4lL
4/L
4/L
4/L
4/L
4lL

itPA  Sd2;2/S24.2 : . ” ”
CPA 502.2JS24.2
KPA SO2.2/S24.2
llPA SO2.2/524.2
IPA 502.2jS24.2
EPA SO2.2jS24.2
EPA S02.2J524.2
EPA SO2.2/S24.2
t?A  SD2.2/S24.2
IPA Sfl2.2/S24.2
EPA  SO2.2/524.2
ZPA 502.2iS24.2
EPA 502.2f524.2
EPA 502.2/524.2
IPA 502.2/524.2
EPA 502.2/524.2
EPA SO2.2f524.2
EPA S02.21524.2
EPA 502.U524.2
EPA 502.2/524.2
EPA 502.2f524.2
ZPA 502.US24.2
EPA 502.2/524.2
EPA 502,2/524.2
EPA 502.2/524.2
EPA 502.2/524.2

W@ BOIRIYII  SANPLE COLLECTED BT: NW A. Xauluil.
Blllatk8:
. ..~.1.~...~~.......~.......~..~~.~~..~~...-.-.~-..~~~...~.~....~~-~-.~-....~.....~...-.....-.--.--..--......--..-....-..-.--..

60 Tests Performed l sac Spulal IMtnrctioM  Abovr UA-Umvailablo
ND- IIOM Dotactrd .- 380 s8Bph bmrkJ  Above
lb Not Analpd tf-Lore Thaa, CT-Groator  Than
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CHEMICAL & GEOLOGICAL LABORATORY
A OIVISION  OF COMMERCIAL TESTiNG  & ENGlNEERlNG  CO.

333  0 smm . ANcH~AGE, ALJ~~~I  995x1  TELEI’HONE (eO;r, 5624343  FAX:  (907)  551-5301
: *_

.. AltALISIS  imJLis  foi INV&E  8  50903
chdab  uof .e 92.0440 sawi0  I 1:)  n&ix:  WATER

Ciisnt &mph ID : DIV. PARKS SPRIti ti  AlKh  PihI? ” Cl&  llam :A6  PARKS . .
PWSID : UA CIirnt  k c t  :  ADPPP
Collrctrd : a hrs. BP04  : POl :HONE  RECZIVED

IlCUNiTUl : FED  5 92 e 09:10  lxr. Eql  :
Prrrrrd  vith : AS RCQDIRCD Ordered BT  :SID  BICUARDS

Analyh  Complrtod : MB  6 92 sold  llrportll to :
:t)AK  PAUKS

&jg/..  . ,2)’

.11-.1...~.........1..~~...~.~.....~~..~~......~..~.~~~~.~~..~......~.~..~~.....~.~.~......--..~.......-.-.----..--......-.....-.-.-.
Puamtrr  - brultt units Hethod Allotlablr  Line8

--------_----------------*-----------------------------------------------------~-------------------------------------*-------- ------

Iff AL COLIPORN 0 c01/100  al

saslr ltOU!IilC  SAMPLt  COLLK3D  BY: WI1  A. UAWR.
Romrka: .I.--I~.......-I...H....U-.-...--,.-mmAu ~..l...UIIIII.~~.~.~~~~~~.~.~~~~.~~~~.~~~~~~.~..~.~.~...~..-...~~..~..~-~~.--.

1  T o r t s  Parford l �sn  spacid  1n&lct10lu  Abore UA4havailabl~
BD-  liolm Datocted l * sea  saaplr Rmnrka Above
I&  Not Analyzed LT-Los8  Than, CT-Greater rhan

@SGS Member of the SGS Group (Sock%  GBn&ale  de Surveillacce) - 26 -



CHEMICAL & GEOLOGICAL LABORATORY
A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

5633 6 STREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561.5301

ANALISIS  RRSDLIS  for INVOICR B  50903
chdab Rof  .I 92.0440 SampA.  I 14 )htxix:  WATER

Client Saoplr  ID : DIV. PARRS SPRING 81  ANCHOR  POINT Wont  Nana : AK PAW

PWSID : UA Clirnt  Acct  :AKDPMP
Collactod : raa  4 92 6 14:44  hrr. BPDB  :
Received : PEB 5 92 4 09:lO  hrc. RqB  :
Prrrrrrod  with : AS REQDIRRD Ordrrod  B y  :SID RICXARDS

PO1  :UOUB  RRCBIVBD

Analyain  Conplrtod : nAR  9 92
Laboratory Suprrriror  : SItPERIl  C. EDE
Released By :

send Report8  to:

l)AK  PARKS
2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............
Paraaeter hit8 Method Allowable Limits

GROSS ALPHA 0.0 +/-  0.1 PCilL EPA 900.0 1 5

Sdll8ph RDIJIINE SANPLR  COLLECXLD BI: NARI  A. UJRRR.
Ronark,:  SANPLL  ANALYLRD  BY  CE2W  BILL, REDDIMG, CALItOR!UA.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............

1 h8t8  Performed * So8 Special  htructionr Above UA-Unavailable
ND- Nom Dotrctrd l * Ser Sample  Rmarka  Aborr

WA- Not Analyzed LT-Let8  than,  GT-Greater  fhan

f@ SGS Member of the SGS Group (Sock%&  G&&ale  de Surveillance) - 27 -


